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Abstract: Fish is a major source of food and nutritional security for subsistence communities in
developing countries, it also has linkages with the economic and supply-chain dimensions of these
countries. Burgeoning literature has revealed the adverse impacts of COVID-19 on the fisheries
and aquaculture sector, which serves as the major source of income and employment for numerous
people globally. This study has employed a systematic literature review of the overall impacts
of COVID-19 on the fisheries and aquaculture sector in developing countries using the PRISMA
approach. This study reveals that COVID-19 has posed numerous challenges to fish supply chain
actors, including a shortage of inputs, a lack of technical assistance, an inability to sell the product, a
lack of transportation for the fish supply, export restrictions on fish and fisheries products, and a low
fish price. These challenges lead to inadequate production, unanticipated stock retention, and a loss
in returns. COVID-19 has also resulted in food insecurity for many small-scale fish growers. Fish
farmers are becoming less motivated to raise fish and related products as a result of these cumulative
consequences. Because of COVID-19’s different restriction measures, the demand and supply sides of
the fish food chain have been disrupted, resulting in reduced livelihoods and economic vulnerability.
In order to assist stakeholders to cope with, adapt to, and build resilience to pandemics and other
shocks, this study offers policy recommendations to address the COVID-19-induced crisis in the
fisheries and aquaculture sector.

Keywords: aquaculture; small-scale fisheries; fish-based industry; fish-food supply chain

1. Introduction

The COVID-19 pandemic had spread all over the world since its first detection in
December of 2019 [1]. However, developing countries are more vulnerable to the adverse
impacts of the pandemic than developed countries, due to their limited resources, expertise,
and technologies. COVID-19 has had an influence on all sectors of the economy; the fisheries
and aquaculture sector in particular has faced great difficulty, mainly due to the perishability
of the product [2]. The fisheries and aquaculture industry provides significant employment
opportunities all around the world. In 2018, the primary sector of fisheries and aquaculture
employed a total of 59.5 million people, of which 85 percent were located in Asia [3].

Fish and fish products constitute an important part of a healthy diet. In 2018, around
88 percent of total fish production (179 million tons) was used for direct human consump-
tion [3]. Fish is often a fishing community’s primary source of protein, fatty acids, and
micronutrients [3]. Fish do not play a role in the transfer of COVID-19 to humans in terms
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of epidemiology. However, false perceptions about fish and the spread of COVID-19 have
contributed to a decrease in the consumption of fish in some cases, such as in Bangladesh
and China [4]. Because fish is an important food source for a large portion of the world’s
population, the business of fishing requires changes, especially now during the current
pandemic. Many of the governmental measures that have been introduced to limit the
spread of COVID-19 have caused significant disruptions to human movement, physical
business contact and the transport of goods [5]. Many countries and regions (for example,
Bangladesh, India, Pakistan, and China) continue to maintain isolation measures and
movement restrictions that limit people’s ability to roam and interact.

Domestic and international trade has been hindered or stopped as a result of the
lockdown and, as a result of this, the practically of the supply chain for all food goods has
been compromised [1]. Furthermore, due to the restrictions, restaurants and hotels are
legally bound to close their doors. The demand for fish and fish products has decreased
as a result of this [6]. By disrupting fish supply and demand, fish distribution, labor, and
production, COVID-19 exposes the existing vulnerabilities in small-scale fisheries, putting
small-scale farmers’ livelihoods at risk [7]. The many value chains within the fisheries
and aquaculture sector were also subject to the inevitable disruptions to international and
domestic transportation; these disruptions have affected the supply of raw materials for
processing, the supply of production inputs, and the shipping of the finished products for
both export and domestic consumption [8]. Farm-made inputs, such as seed stock and
feed, have become unavailable due to the stringent restrictions that have been placed on
the movement of materials and persons, including workers [9]. Small-scale fish farmers
have lost money because they either had to sell off their fish or couldn’t sell their fish at
all. Fish farmers could not harvest their fish in order to be able to begin a new production
cycle, leading to a reduction in fish availability and the loss of downstream and upstream
employment opportunities [7]. According to Waiho et al. [10], COVID-19 has depressed the
demand for fish and fishery products and negatively impacted the supply chain, forcing
hatcheries to close, feed imports to halt, and many value chain entities to lose money
right from the start of the culture season. Medium and small businesses and seafood
producers have been hit particularly hard, many of them are still unable to resume their
normal operations [11]. COVID-19, in fact, has posed complex and long-term challenges
for the aquaculture value chains’ continued operations and the livelihoods of the millions
of people who rely on them [12]. However, the major impact on supply chains and demand
is not from COVID-19 itself, but instead from the measures that have been introduced in
order to control it.

There is much burgeoning literature on the impacts of COVID-19; in the fisheries
and aquaculture sector these studies particularly focus on local case studies in countries
such as the USA [13], China [14], Canada [15], Indonesia [16], Malaysia [10], Kenya [10],
Thailand [17], and Bangladesh [4,18,19]. However, a global perspective is still missing. As
a provider of an essential food item, understanding how COVID-19 affects the fisheries
sector and the supply chain of fish, and to what extent the different stakeholders can be
assisted to overcome this situation, is crucial. Since each fish food chain comprises several
stakeholders, an understanding of the impacts and challenges that are influencing the input
suppliers, fish farmers, traders, processors, exporters and importers is needed. The existing
studies focus on many important issues, such as the overall impact of COVID-19 on small-
scale fisheries [9,19–21], aquaculture (including when COVID-19 synergizes its impacts
with anthropogenic stressors) [10,22], vulnerability [23], resilience [7,24], consumption
patterns [4,25], fish food [4], seafood [26], and the food system [19]. However, there is a
lack of a thorough study that focuses on COVID-19′s overall effect on the fisheries sector
and the fish food chain; this is a study that is needed in order to gain insights that can
assist policy design in order to improve the sector’s resilience. Therefore, the aim of the
present study is to extend the understanding of the impacts of COVID-19 on the fisheries
and aquaculture sector, through a systematic literature review, to help fishery-dependent
communities to cope, adapt, and build resilience, particularly in developing countries.
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2. Materials and Methods
2.1. Research Design

This study has applied a systematic review approach, which included creating a review
protocol and searching for the most relevant literature. According to Fink [27], a systematic
literature review is “a systematic, explicit, comprehensive, and reproducible method for
identifying, evaluating, and synthesizing the existing body of completed and recorded
work produced by researchers, scholars, and practitioners”. The recommendations that
we followed for the collection of our data were based on the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) [28]. PRISMA is a widely used tool for
the systematic review of literature, it includes four main steps referred to as identification,
screening, eligibility and included. A number of checklists were utilized as we followed
these four steps.

2.2. Eligibility Criteria

The following criteria were used to decide which articles would be included in our
review: the relevance of the article to the fisheries and aquaculture-related disciplinary
field, the published article’s language, the presence of references to the impact of COVID-19
or the fish food supply chain, and the date of publication. The present analysis has only
looked at original, peer-reviewed journal articles that are written in English. This research
has spanned the last two years, from January 2020 to August 2021. This study considers
articles that focused on the impacts of COVID-19 on the fisheries sector and the fish food
supply chain.

2.3. Search Strategy

After referring to several common databases, the main search string was developed
in order to suit the databases’ specifications. The string includes terms such as impact
of COVID-19, fisheries, small-scale fish farming, aquatic fish food, fish supply chain,
aquaculture, seafood and food system. To obtain the documents for use in our qualitative
analysis, well-known databases such as Web of Science, Scopus, and the first 10 pages of
Google Scholar were used. The research protocol used in this study is outlined in Table 1.

Table 1. Summary of research protocol.

Items Description

Selected databases Web of Science, Scopus, and first 10 pages of Google Scholar
Publication criteria Only peer-reviewed journals

Language Articles published in English
Time duration From January 2020 to August 2021

Search terms Impact of COVID-19, fisheries, small-scale fish farming, aquatic fish
food, fish supply chain, aquaculture, seafood, and food system

Search fields Title, abstract, and keywords

Inclusion criteria Papers focusing on the impact of COVID-19 on fisheries, aquaculture,
and fish food supply chain

Regional focus Developing countries

2.4. Data Extraction

Data were obtained from the selected documents in a consistent manner. The author,
year of publication, nature of the study, sample size, study location, research methodology,
and results obtained were all included in the data that we procured from each study.

2.5. Systematic Review Results

This study obtained 253 documents from the core databases identified above and
8 additional papers from sources that were discovered during the identification stage.
Screening procedures were then followed, which culminated in the removal of 160 doc-
uments due to a lack of details that were relevant to this study. The third PRISMA stage,
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eligibility, was then commenced and 54 of the papers were excluded due to a lack of full
text, general non-relevancy, or a lack of references to the impact of COVID-19, fish supply
chains, or aquaculture issues. The remaining 47 documents then became the focus of our
detailed review (Figure 1).
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3. Results
3.1. Summary of the Impacts of COVID-19 on the Fisheries Sector

The effects of COVID-19 on the fisheries and aquaculture sector are manifold (Table 2).
The present study has identified the key affected domains of the fisheries sector, these are
the stakeholders, freshwater aquaculture, brackish water aquaculture, river and naturally
sourced fisheries, offshore fisheries, and industry. Fishermen, farmers, auctioneers, and
traders are the main stakeholders. The major impacts felt at the stakeholder level are the lim-
ited access to livelihood capital, disruption of strategies for securing a livelihood, increased
vulnerability of livelihoods, and increase in food and nutritional insecurity [4,29,30]. At the
freshwater aquaculture level, the restriction measures that have been put in place to stop
the spread of COVID-19 are responsible for increasing the cost of inputs and transportation,
hampering the availability of seed stock, reducing demand and price, and increasing the
burden of maintaining unsold stock. Brackish water aquaculture and river and naturally
sourced fisheries are facing the same challenges, along with less regulatory enforcement.
From an ecological perspective, only offshore aquaculture has received a positive impact
from COVID-19. Aquaculture at the industry level has also faced many challenges, such
as the need to reduce the production of processed food items, increase the price of raw
materials, limit sales, and restrain international trade (Table 2).

Furthermore, fish and fish products have experienced a sharp decline in rates of
export. For example, in Turkey, the pandemic has primarily impacted exporters, who have
experienced a 65 percent drop in their trade volume. Wholesalers have also been impacted,
experiencing a 35 percent reduction in their trade volume, and so too have retailers, who
have experienced a reduction of 35 percent [45]. In Indonesia, the number of active fishers
and fish dealers has decreased by 90% due to the COVID-19 pandemic [16].
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Table 2. Summary of the impacts of COVID-19 on fisheries and aquaculture production based on
literature review.

Major Domains of Fisheries
and Aquaculture Production Impacts of COVID-19 Sources

Stakeholders

• Limited access to livelihood
capital

• Disruption of strategies for
securing livelihood

• Increased vulnerability of
livelihoods

• Increased food and nutritional
insecurity

Belton [31]
Stokes et al. [12]
Ferrer et al. [9]
Kumaran et al. [32]

Freshwater aquaculture

• Increased cost of inputs and
transportation

• Hampered availability of seed
stock

• Lower demand and price
• Increased burden of maintaining

unsold stock

Islam et al. [18]
Seshagiri et al. [33]
Cooke et al. [34]
Fiorella et al. [6]
Stokes et al. [12]

Brackish water aquaculture
• Increased transportation cost
• Reduced sales and falling prices

Kumaran et al. [32]
Islam et al. [18]
Manlosa et al. [35]

River and naturally sourced
fisheries

• Increased positive impact on
natural sources

• Lower demand and price
• Expensive transportation
• Reduced regulatory enforcement

Waibel et al. [36]
Newton et al. [14]
Islam et al. [18]
Stokes et al. [12]

Offshore fisheries

• Positive ecological impact on stock
• Lower demand and price
• Reduced storage facilities
• Higher transportation cost

Andrews et al. [37]
Shenoy & Rajpathak [38]
Marschke et al. [39]
Asante, & Sabau [40]

Industry

• Reduced production of processed
food items

• Increased price of raw materials
• Need to limit sales
• Need to limit international trade

Fernández-González, &
Pérez-Vas [41]
Hasan et al. [42]
Kaewnuratchadasorn et al.
[43]
Paradis et al. [44]

3.2. COVID-19’s Impacts on the Aquatic Food Supply Chain

The present study has identified several of the major impacts of COVID-19 on the
aquatic food supply chain (Table 3). The key domains that have been affected are fishing,
aquaculture production, processors and cold storage. At the fishing level, farmers are
facing limited access to capture fisheries, less time to catch the fish, expensive labor, and
travel restrictions. Similarly, at the production level, stakeholders are experiencing the
higher costs of inputs and transportation, less demand, reductions in the price of the
product, and undesired stock. At the processor level, there are also several challenges
such as expensive transportation, dropping demand and prices, expensive inputs and
restrictions on transportation (Table 3). The aquatic food supply chain’s stakeholders are
also facing limited access to cold storage facilities and are therefore incurring losses due to
the perishability of the product.
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Table 3. Summary of the impacts of COVID-19 on the aquatic food supply chain.

Major Domains of
Supply Chain Impacts of COVID-19 Sources

Fishing

• Limited access to capture
fisheries

• Reduced duration of catching
time

• Increased labor cost
• Travel restrictions

Fiorella et al. [6]
Campbell et al. [20]
Ruiz-Salmón et al. [26]
Paradis et al. [44]

Aquaculture production

• Increased cost of inputs and
transportation

• Undesired seed stock
• Reduced demand and price
• Increased burden of

maintaining unsold stock

Cooke et al. [34]
Manlosa et al. [35]
Sarà et al. [22]
Islam et al. [18]

Processors

• Transportation cost increased
• Decline of rates of sale and

price
• Expensive inputs
• Limited transportation due to

restrictions

White et al. [46]
Bennett et al. [47]
Fiorella et al. [6]
Kumaran et al. [32]

Cold storage facilities

• Less access to cold storage
facilities

• Unexpected loss due to the
perishable nature of the
product

Fahlevi et al. [48]
Kumaran et al. [32]
Kaewnuratchadasorn et al.
[43]

4. Discussion
4.1. Impacts on Fisheries’ Production and Activity
4.1.1. The Negative Impacts

Following the discovery of COVID-19, lockdown measures were implemented in many
regions to prevent the disease from spreading; however, these precautions have caused
disruption to all aspects of the aquatic food supply chain, including fishing, aquaculture
production, fish processing, and the market for fish products [2]. Some key negative
impacts have been described below:

(a) Impact on fishing activity

Fishing activity has decreased as a result of the social distancing practices and addi-
tional COVID-19 restrictions that have been implemented [18]. Since the World Health
Organization proclaimed COVID-19 to be a pandemic, global industrial fishing activities
have decreased by 10% or more in some areas, relative to the previous year’s average [3].
Fisheries were outlawed in several nations, such as India, as part of the mobility limitations
that were imposed to counteract the developing pandemic [47]. The fisheries industry was
severely impacted by the lower worldwide demand for fish and related market disruptions
and, as a result, most fishermen were unable to sell their catch directly [19]. In areas of
high fish production, unsold fish was consumed in order to support food security. Further-
more, many employees who were working in the processing, harvesting, and marketing of
aquatic food have lost their jobs, and their income has ceased, particularly in developing
nations [19,47]. Finally, the biggest impediment to fishing operations is the lack of ice, gaso-
line, gear, bait, and other supplies, as well as manpower constraints [12]. It should be noted
that, under the emergency situation created by COVID-19, there was no monitoring or
supervision of fishing activities, which might have enhanced the risk of illegal fishing [18].

(b) Impacts on aquaculture farms

Due to the significant drop in the market’s demand for fish and the limited transporta-
tion options that were available during the lockdown, fish farms have had difficulty in
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collecting and selling their goods [2]. As farmers have been unable to sell their products
there has been an increase in live fish stock levels and a lengthening of the fish culture
period, both of which have negatively impacted the feed conversion ratios, the ability to
restock and, ultimately, the farms’ profitability. Accordingly, feeding expenditures have
grown, as has the risk of fish mortality. There is no way to start a new farming cycle, as the
farmers are unable to harvest their current produce. As a result, they must attempt to sell
their produce at a lower price, which results in negative economic consequences for the
farmers’ livelihoods [3,19]. Due to the stringent restrictions on movement, producers have
reported difficulties with production inputs, such as seed stock and fingerling shortages,
and limited access to consulting or engineering services, feed, labor, medicine, chemicals,
and vaccines. The lack of basic products such as medicine has resulted in poor water
quality management and a higher prevalence of infection in aquaculture operations [17,35].

4.1.2. Common Challenges Faced by Small-Scale Fisheries

In many cases within different developing countries, COVID-19 has severely affected
the local and commercial aquatic food production systems, both directly and indirectly
(Table 4). Marginal fish farmers often raise fish primarily for personal consumption and
then sell the surplus to supplement their income. During lockdown, they could not collect
their inputs on time and did not receive the customary level of support from technical
experts. The biggest problem faced by fish farmers and business people in the fisheries
sector was the transportation of fish, fingerlings, feed, and other inputs [49]. During
lockdown, drivers of local-delivery vehicles such as trucks and pickups were frightened to
deliver fish, fingerlings, feed, and other items and this caused subsequent disruption to the
supply chain [18]. Besides this, after the delivery of fish was complete, many empty vehicles
incurred fines on their return journey. These impacts on transportation have negatively
influenced the fish landing centres, wholesale markets, and retail market [35]. Due to the
spread of the pandemic, many workers were also unwilling to work, or demanded higher
wages [42]. Due to a shortage of liquid capital, some of the actors within the aquatic food
supply chain could not properly perform their functions [29]. Farmers, laborers, hatchery
owners, and other individuals who were linked to the supply chain suffered losses due to
these issues, which could continue to have a long-term influence on the fisheries sector [39].
The long-term effects of this situation are the increase in the vulnerability of the aquaculture
sector and increased challenges to the resilience of the people involved in it.

Table 4. Summary of the common challenges faced by small-scale fisheries.

Common Challenges Sources

Difficulty of maintaining proper timing for fish farming Manlosa et al. [35]
Scarcity of input collection Sunny et al. [19]
Expensive input Islam et al. [18]
Unexpectedly unsold fish stock Zorriehzahra et al. [50]
Disease attack Kumaran et al. [32]
Inability to maintain daily farming expenses Islam et al. [18]
Shortage of labor Mandal et al. [4]
The unwillingness of labor force due to fear of a
COVID-19 infection Plagányi et al. [11]

Lack of minimum capital Kaewnuratchadasorn et al. [43]
Poor support from the service provider Hamzah & Nurdin [24]
Deficient demand for fry and processed fish Waiho et al. [10]
Low demand for and price of hatchery product Zorriehzahra et al. [50]
Expensive fish feed Wiradana et al. [16]
Low demand from consumer Sunny et al. [19]
Meagre price Campbell et al. [20]
Expensive transportation and restrictions Islam et al. [18]; Belton et al. [51]
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4.2. Disruption to the Aquatic Food Supply Chain

Global, regional, and local markets are all a part of the aquatic food supply chain. The
operations required to transport fish and fish products from the supplier to the end consumer
are extensive. Across the globe, the technologies used for this purpose range from traditional
to highly industrial. The effects of COVID-19 have affected every activity in the supply chain
(Figure 2). Within Figure 2, the bold arrows on the left side show the main points at which
COVID-19 impacts the primary, secondary, retailer and export markets.
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4.2.1. Fishing

Due to the shutdown caused by COVID-19, fishing activity has been hampered by
a lack of supplies such as gear, ice, and bait and the inability of suppliers to offer inputs
on credit. Fishing operations have also been hampered by a labor shortage caused by
transport limitations [10,17–19,34,52].

4.2.2. Aquaculture Production

Due to market disruptions, fish farmers have been unable to sell their fish. As a result,
they have been stockpiling large quantities of live fish, the storage of which will be required
for an indefinite period, raising expenses and expenditures, and increasing hazards [6].
Due to the restrictions placed on foreign markets, the export of food products such as
Pangasius fish has been hampered. Furthermore, the closing of restaurants and hotels has
also had a significant impact on aquaculture. These impacts are causing a drop in fisheries
and aquaculture production [19].

4.2.3. Processors

The fisheries and aquaculture sector are heavily reliant on the food service industry,
which has, itself, been severely impacted by recent changes. Restaurants, hotels, and
canteens have been closed due to the adoption of lockdown in many regions throughout
the world, which has resulted in a decline in the activity of fish wholesalers [46]. Because
of the many logistical challenges previously discussed, the raw materials for frozen, pre-
packed, and canned fish and fish products have also been unavailable. The products have
been exposed to loss, quality change, and higher costs for exporters, processors, merchants,
and importers due to transportation bottlenecks and delays [6].
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4.2.4. Cold Storage Facilities

Fishers in poverty-prone regions with limited infrastructure and market linkages sell
the majority of their catches to local consumers on the local market. This contributes to the
low fish prices and low income for fishers and the COVID-19 outbreak has exacerbated
this problem [48]. As fish is highly perishable and storage facilities are barely available,
it has often spoiled. This has resulted in both fishers and fish sellers having to discard
a substantial portion of rotten fish [53]. Establishing a cold storage business in fishing-
oriented areas could be one answer. A suitable cold storage facility could boost the fishing
industry’s efficiency and output during the pandemic. As a result of the influence of
COVID-19, the number of available cold storage facilities is rapidly reducing due to the
increased demand [48].

4.2.5. Difficulties in International Trade

Due to airline limitations and the extended quarantine periods, fishing crews have been
unable to depart from their homes. The COVID-19 virus could spread quickly among crew
members and medical help may be challenging to obtain [26]. The majority of fishers are
migratory and many are frequent international visitors to foreign fishing towns; these traits
increase the chance of COVID-19 spreading and causing problems for crew members [23].

4.2.6. Coping Strategies

Different actors within the fisheries and aquaculture sector have adopted varying
coping strategies in order to lessen the impact of COVID-19 and bolster their own resilience.
Some of the common responses adopted by these actors are presented below:

• China’s government launched the National Fish Demand and Supply Information
Platform, under the authority of the Ministry of Agriculture and Rural Affairs. This
has aided many small businesses and large corporations in selling their products [14].

• In India, a community radio station was established to link fishers with doctors,
municipal workers, and police officers to react to fisherman’s worries and inquiries
regarding the pandemic [33].

• In Indonesia, fishers have been substituting other species for soft-shell crab as a source
of export income. Shrimp, squid, and various other species have been substituted [16].

• The Department of Agriculture in the Philippines launched the Food Lane Conduct Pass
to ensure the continued flow and supply of agricultural, food, and fishery products [35].

• In Bangladesh, the government declared incentive package to overcome the damage
to the fisheries and aquaculture sector. These mitigation packages help fish farmers,
various other actors within the supply chain and the overall sector to enhance their
resilience [19,54]. Furthermore, the Bangladesh Fisheries Development Corporation
(BFDC) has started selling fish online within Dhaka Metropolitan City [55].

4.3. Policy Recommendations

While the pandemic is still emerging, effective short- and long-term solutions must
be coordinated, planned, and implemented for the survival of fishery-dependent people;
particularly those in developing countries in which a significant number of people rely on
this sector. Small-scale fishermen, coastal fishing communities, and aquaculture producers
require the immediate mobilization of resources and inputs. While actors in the fish value
chain have deployed a number of diverse responses in order to cope with the short-term
impacts of the COVID-19 pandemic, the findings of this study recommend the following
policy measures to further mitigate the short-term impacts of COVID-19 as well as to
support the longer-term recovery and enhance the fisheries sector’s resilience to future
shocks and stresses.

An efficient management system should be introduced to address the needs, gaps, and
problems in the fisheries sector through the use of economic recovery packages. The design
and implementation of a rescue policy package should be tailored to local needs, with recovery
actions prioritized for the short, medium, and long terms [56]. Particular priority should
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be given to the households in which someone has fallen sick to COVID-19, as these were
often severely affected by issues surrounding agricultural production, whereas households
that were affected by travel restrictions, market closures, etc. suffered relatively less-severe
impacts [57]. The design of the rescue policy packages should consider the following:

(a) Smallholder fishers, whose livelihoods have been most heavily impacted by COVID-19,
need food and cash for their survival and continued production. Loan forgiveness or
new loans at subsidized rates for small-scale fishers and farmers could be included in
the provision. Support in the form of food and cash should continue for 6–12 months
in order to overcome the situation.

(b) The restoration of the fishing sector, including fishing activities, production, pro-
cessing, and trade, can be aided by an emergency relief loan. The distribution of
relief loans should be based on the operational relevance and needs involved. The
selection of the beneficiaries must be carried out transparently. Existing financial
institutions and credit schemes, both public and private, could play an essential role
in distributing financial resources quickly and efficiently.

(c) The resumption of fresh product and seafood processing necessitates a relevant
national agency’s safety and health inspection certification. Health and safety regu-
lations must be implemented for fisheries’ products and processing facilities. As an
immediate response, the safeguard of workers against COVID-19 and exploitation
should be properly enforced. The government and development partners need to
work to facilitate market access for the producers. The resumption of cross-border
trade and the export of fish and fish products may necessitate bilateral assistance.

(d) The inability of smallholder fishers to sell their produce during the COVID-19 pan-
demic warrants the strengthening of the fish value chains, including the development
of road and market infrastructure, cold storage facilities, transport systems, farmer
to market linkages, and the increased flow of market information. The use of digital
tools has already helped to shorten these value chains, making fish and aquaculture
trades more ‘infection safe’. Policies and programs designed to promote the use of
digital tools could strengthen the resilience of fisheries and aquaculture systems.

(e) The governments of many countries have already launched packages designed to
mitigate the losses in the fisheries sector. This money can be used to support training
and technology acquisition for extension services, fish breeding and fish ponds. It has
also enabled the distribution of fish seed stock and fingerlings. Initiatives designed to
support the development of new markets and the promotion of seafood consumption
domestically have already been implemented by governments in Australia, Japan,
the United Kingdom, Chile, China, Peru, Thailand and Indonesia.

(f) The process of gaining knowledge from the losses and damages that have been
incurred must be supported across all relevant institutions and sectors. Existing devel-
opment projects and programs can offer perspectives that draw on experience from
within the field. This knowledge synthesis must invite and allow the participation
of fishing communities and community-based organizations (CBOs) that have faced
and overcome obstacles and crises.

(g) Development organization can help with the re-orientation and flexibility of financing
programs and the targeting of support to smallholders and rural fishing communities.
Buyers should maintain contact with the suppliers that obtain their products from
small fishers. Distributors should ensure that their trading patterns are maintained
and that smallholders have access to them in order to distribute their products.

(h) The fishing season could be extended on a conditional basis. Reopening processing
facilities and allowing workers to enter those processing facilities necessitates safe
working conditions and reasonable pay rates. The imposition of preventive health
measures for workers and fishers is a practical requirement for access to health services.
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5. Conclusions

COVID-19 has impacted almost all sectors of the global economy. Due to the continu-
ous, restrictive measures imposed on travel, movement, and transportation, communities
and stakeholders in the fisheries and aquaculture sector have been negatively affected.
The present study reveals that fishermen and other supply chain actors have experienced
several obstacles owing to COVID-19, such as input supply limitation, lack of technical
support, inability to market their products, lack of transportation to the market, export
restrictions on fish and fishery products, and low fish prices. Many small-scale fishermen
have faced food insecurity due to COVID-19. COVID-19 has exposed pre-existing vulnera-
bilities and limited resilience by disrupting fish supply and demand, fish distribution, labor,
and production, therefore posing a threat to small-scale fishing households’ well-being.
Fish farmers have also confronted several obstacles, including a shortage of inputs and
technical assistance, market difficulty, transportation issues, and low prices. These difficul-
ties have resulted in inadequate output, unanticipated stock retention, loss of returns and
food insecurity. Fish farmers may well lose interest in producing fish and related items.
Many COVID-19-related restrictions have contributed to a significant gap between demand
and supply in the fish food chain, resulting in a decline of the fishery industry. This study
recommends measures to address the COVID-19 crisis and its impacts on aquaculture
and the fish food chain, in particular suggesting the provision of interest-free loans for
the fisheries sector’s stakeholders, which could help to enhance their resilience. Looking
forward, this study also suggests future lines of research which investigate the key impacts
of COVID-19 on each stakeholder involved in the fish and aquaculture sector.
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